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The present invention relates to a long-acting galenical fomiulation of GRF peptides . pro-GRF and/or analogs thereof which comprises 
about 1 to about 100 mg of a GRF peptide, fragment or analog thereof pressed from about 1 to about 100 kg/mm^ in a tablet for parenteral 



administration, whereby these GR 



peptides are released as the tablet is eroded. 
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I.ONG-ACTING GALKNIgAI. FQRMU TATIQW FOR GRF PEPTIPBS 

BACKGROUND OF THE INVENTION 

(a) Field of the Invention 

The invention relates to a long-acting galenical 
formulation of GRF peptides, pro-GRF and/or GRF analogs 
having a long-lasting and prolonged activity. 

(b) Description of Prior Art 

Growth hormone (GH) or somatotropin, secreted by 
the pituitary gland constitute a family of hormones 
which biological activity is fundamental for the linear 
growth of a young organism but also for the maintenance 
of the integrity at its adult state. GH acts directly 
or indirectly on the peripheral organs by stimulating 
the synthesis of growth factors (insulin-like growth 
factor-I or IGF-I) or of their receptors (epidermal 
growth fac torpor EGF). The direct action of GH is of 
the type referred to as anti-insulinic, which favors 
the lipolysis at the level of adipose tissues. Through 
its action on IGF-I (somatomedin C) synthesis and 
secretion, GH stimulate the growth of the cartilage and 
the bones (structural growth), the protein synthesis 
and the cellular proliferation in multiple peripheral 
organs; including muscles and the skin. Through its 
biological activity, GH participates within adults at 
the maintenance of a protein anabolism state, and plays 
a primary role in the tissue regeneration phenomenon 

after a trauma. 

The decrease of GH secretion with the age, 
demonstrated in humans and animals, favors a metabolic 
shift towards catabolism which initiates or participate 
to the aging of an organism- The loss in muscle mass, 
the accumulation of adipose tissues, the bone deminer- 
alization, the loss of tissue regeneration capacity 
after an injury, which are observed in elderly, corre- 
late with the decrease in the secretion of GH. 
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GH is thus a physiological anabolic agent abso- 
lutely necessary for the linear growth of children and 
which controls the protein metabolism in adults. 

The secretion of GH by the pituitary gland is 
5 principally controlled by two hypothalamic peptides, 
somatostatin and growth hormone-releasing factor (GRF). 
Somatostatin inhibits its secretion, whereas GRF stimu- 
lates it. 

The human GH has been produced by genetic engi- 
10 neering for about ten years- Until recently most of 
the uses of GH were concerned with growth delay in 
children and now the uses of GH in adults are studied. 
The pharmacological uses of GH and GRF may be classi- 
fied in the following three major categories. 

15 

Children growth 

Treatments with recombinant human growth hormone 
have been shown to stimulate growth in children with 
pituitary dwarfism, renal insufficiencies , Turner ' s 

20 syndrome and short stature. Recombinant human GH is 
presently commercialized as an "orphan drug" in Europe 
and in the United States for children's growth 
retardation caused by a GH deficiency and for chil- 
dren's renal insufficiencies. The other uses are under 

25 clinical trial investigation. 

Long term treatment for adults and elderly patients 

A decrease in GH secretion causes changes in 
body composition during aging. Preliminary studies of 

30 one-year treatment with recombinant human GH reported 
an increase in the muscle mass and in the thickness of 
skin, a decrease in fat mass with a slight increase in 
bone density in a population of aged patients. With 
respect to osteoporosis, recent studies suggest that 

35 recombinant human GH does not increase bone mineraliza- 
tion but it is suggestied that it may prevent bone 
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demineralization in post'-menopausal women. Further 
studies are currently underway to demonstrkte this 
theory . 

Short term treatment in adults and elderly patients 

In preclinical and clinical studies, growth hor- 
mone has been shown to st imulate protein anabolism a nd 
healing in cases of burn, AIDS and cancer, in wound and 
bone healing. 

10* GH and GRF are also intended for veterinary 

pharmacological uses^ Both GH and GRF stimulate growth 
in pigs during its fattening period by favoring the 
deposition of muscle tissues instead of adipose tissues 
and increase milk production in cows, and this without 
15 any undesired side effects which would endanger the 
health of the animals and without any residue in the 
meat or milk being produced. The bovine somatotropin 
(BST) is presently commercialized in the United States - 
Most of the clinical studies presently under- 
20 taken were conducted with recombinant GH. The GRF is 
considered as a second generation product destined to 
replace in the near future the uses of GH in most 
instances. Accordingly, the use of GRF presents a num- 
ber of advantages over the use of GH per se. 



25 



30 



Physiological advantages 

Growth hormone (GH) is secreted by the pituitary 
gland in a pulse fashion, since this rhythm of 
secretion is crucial for an optimal biological activ- 
ity. The administration of GH to correspond to its 
natural mode of secretion is difficult to achieve, 
w hpn GRF is administered in a c ontinuous fashio n_as a 

slow releasing prepa ration or as an — i nfus i on, it 

increases GH secr etion while respecting its pulsat il- 
ity . 
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The recombinant GH which is presently conuner- 
cialized is the 22 kDa form whereas GRP indue s the 
synthesis and secretion from the pituitary gland of all 
the chemical isomers of GH which participate in a wider 
5 range of biological activitieis. 

A treatment with GH results in a decreased 
capacity of the pituitary gland to secrete endogenous 
growth hormone, and the GH response to GRF is dimin- 
ished after such a treatment. On the contrary, a 
10 treatment with GRF does not present this disadvantages, 
its trophic action on the pituitary gland increases 
this gland secreting capacity in normal animals and in 
patients with somatotroph insufficiency. 

15 Bconomical advantages 

The production of GH by genetic engineering is 
very expensive for clinical use. In particular, there 
are risks of contamination of these commercial prepa- 
ration with material from the bacterial strain used. 
20 These bacterial contaminants may be pyrogens or may 
result in immunogenic reactions in patients. The puri- 
fication of the recombinant product is effected by fol- 
lowing a plurality of successive chromatography steps. 
The drastic purity criteria causes multiple quality 

25 control steps. 

The synthesis of GRF is of chemical nature. The 
synthesis effected in a solid phase and its purifica- 
tion is carried out in a single step using high_j)er- 
formance liquid chromatography (HPLC). Also the quan- 

30 tity of GRF to be administered is much less than the 
quantity of GH for the same resulting biological 
activity. 

Even with all these advantages, GRF is still not 
commercialized to date as a therapeutic agent mainly 
35 because of its chemical instability. The human GRF is 
a peptide of 44 amino acids of the following sequence: 
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Tyr Ala Asp Ala lie Phe Thr Asn Ser Tyr Arg Lys Val Leu Gly Gin 
15 10 15 

Leu Ser Ala Arg Lys Leu Leu Gin Asp lie Met Ser Arg Gin Gin Gly 
5 20 25 30 

Glu Ser Asn Gin Glu Arg Gly Ala Arg Ala Arg Leu-NH2 

35 40 (SEQ ID N0:1) . 

The minimum active core is hGRF (1-29)NH2 
10 Tyr Ala Asp Ala lie Phe Thr Asn Ser Tyr Arg Lys Val Leu Gly Gin 
15 10 15 

Leu Ser Ala Arg Lya Leu Leu Gin Asp lie Met Ser Arg 

20 25 (SEQ ID N0:2) . 

15 Clinical studies with children and adults have 

confirmed that natural hGRF (1-44)NH2 or the active 
fragment hGRF (1-29)NH2 are not potent enough to pro- 
duce equal effects corresponding to those of recombi- 
nant GH. 

20 It is now well documented that hGRF has a very 

short half-life in serum, being rapidly enzymatically 
cleaved and inactivated following its injection. As a 
result, numerous studies have Reported that hGRF or its 
analogs have to be injected daily or several times a 

25 day in human and animals to effectively exert its ana- 
bolic effect through growth hormone and IGF-I releases. 
This kind of treatment regimen requiring multiple 
injections is very time consuming and uncomfortable for 
the patients, which has so far hampered the clinica 

30 use of hGRF and analogs. 

Several GRF preparations have been described 
(U.S. Patents Nos. 5,137,669, 5,039,660 and 5,192,741, 
respectively issued on August 11, 1992, August 13, 1991 
and March 9, 1993), in which GRF is mixed with various 

3 5 carriers to increase its duration of action. However, 
all those preparations incorporate carriers that may 
induce immune or inflammatory reactions following 
administration . 
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It would be highly desirable to be provided with 
a long-acting galenical formulation of GRF peptides, 
pro-GRF and/or GRF analogs having a long-lasting and 
prolonged activity without the addition of any carrier, 

5 

pilMMARY OF THE INVEKTION 

One aim of the present invention is to provide a 
long-acting galenical formulation of GRF peptides, pro- 
GRF and/or GRF analogs having a long-lasting and pro- 

10 longed activity without the addition of any carrier. 

In accordance with the present invention there 
is provided a long-acting galenical formulation of GRF 
peptides, pro-GRF and/or analogs thereof which com- 
prises about 1 to about 100 mg of a GRF peptide, frag- 

15 ment or analog thereof pressed from about 1 to about 
100 kg/ram2 a tablet for parenteral administration, 
whereby these GRF peptides are released as the tablet 

is eroded. r ^gj^^ 

I Any GRF peptides, pro-GRF, fragments or analog^sV^ 

20 i thereof may be used in accordance with the presenJ 
^invention. The nature of the GRF peptide is irrelevant 
to the present invention, as the essence of the present 
invention resides in the pressed or tablet formulation 
of any GRF peptides to slow down their erosion and 

25 release in body fluids in order to maximize the effect 
in time. The teachings of U.S. Patents Nos. 4,517,181, 
4,585,756, 4,605,643 and 4,610,976 and U.S. Patent 
application serial number 08/453,067 and a continu- 
ation-in-part application (unavailable number) respec- 

30 tively filed on May 26, 1995 and May 22, 1996 are 
incorporated herein by reference. 

The tablet can be pressed from about 1 to about 
100 kg/mm2, most preferably from about 2 to about 10 
kg/mm^ . 
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The pressed tablet of the present invention may 
have a cylindrical shape with a minimal dimension value 
from about 0.5 mm to about 6 mm. The diameter may be 
between 0.5 mm to about 6 mm in order to be practically 

5 injectable using a needle or trocart for subcutaneous 
administration to the patient. By using such a 
gage 20-16 needle, it avoids having to proceed with a 
local anesthesia prior to the administration of the 
tablet. The length of the cylindrical tablet can be 

0 between 2 mm to about 40 mm. The tablet can be por- 
tioned lengthwise to form a plurality of doses in thin- 
ner cylinders (in about 2 to 5 parts). 

The diameter and/or the length of the tablet as 
well as the pressure used in its manufacturing can be 

5 varied to adjust the chosen releasing speed of the GRF 
peptides which is proportional to the desired erosion 
speed of the tablet for a definite dose. 

The dosage to be administered to a patient var- 
ies from about 4 to about 40 mg of GRF peptides pressed 

0 from about 2 to about 10 kg/mm^, 

DETAILED DESCRIPTION OF THE INVENTIW 

Surprisingly and in accordance with the present 
invention, there is provided a long-acting galenical 
5 formulation of GRF peptides, pro-GRF and analogs 
thereof which comprises about 4 to about 100 mg of a 
GRF peptide, fragment or analog thereof pressed from 
about 1 to about 100 kg/mm^ in a tablet for parenteral 
administration, whereby the GRF peptide is released as 
0 the tablet is eroded in a selected time schedule. 

The tablet of the present invention can release 
GRF peptide for up to at least 14 days . 

The preferred tablet of the present invention is 
pressed at about 6.5 kg/mm^. 
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In accordance with the present invention, pig 
was selected as a test specie, since it is a valuable 
preclinical model for the testing of the GRF formula- 
tion tablet of the present invention. Indeed, human 
5 and porcine GRF(1-29>NH2 share a 100% homology of 
structure, and the physiological pattern of GH secre- 
tion is almost identical in both species. 

Moreover, the potency of the long-acting galeni- 
cal GRF formulation was assessed as its ability to sig- 

10 nificantly increase IGF-I blood levels rather than its 
acute GH releasing potency- Indeed, it is known that 
the anabolic and healing effects of GH or GRF induced 
GH are mediated by an increase in IGF-I synthesis and 
secretion, a more easy and thorough indication of all 

15 anabolic effect of an improved GH secretion. There- 
fore, theme asurement of GRF induced IGF-I elevatj ^n_is 
the best in dica tor of the trea tment efficacy^ 

The present invention will be more readily un- 
derstood by referrinjg to the. following examples which 

20 are given to illustrate the invention rather than to 
limit its scope. 

gXAMPLB I 

Effect of a tablet made of mechanically compreased 
(Hexenoyl trans-3)o MRF (1-29) IIH2 on IGF-I secretion 
25 ^ Pi9» 

This experiment was conducted to assess the 

potency of a long-acting GRF preparation, made of com- 
pressed (Hexenoyl trans-3)o hGRF (1-29) NH2, without 
the addition of any other excipient. 
30 (Hexenoyl trans-3)o bGRF (1-29) NH2 is a combi- 

nation of the natural hGRF(l-29)NH2 and a natural fatty 
acid, which has already been described in co-pending 
U.S. Patent application serial number 08/453,067 filed 
on May 26, 1995. 



35 
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Id ntity of test articles 
control 

A - (Hexenoyl trans-3)o hGRF (1-29) NH2. compression 

A, 14 rog at 6.5 kg/mm^ 

5 B - (Hexenoyl trans-3)o MRF (1-29) NH2, compression 

B, 14 mg at 16.5 kg/mm^ 

Both (Hexenoyl trans-3)o hGRF (1-29) NH2 treat- 
ments differ by the fact that the tablets are made with 
a different level of mechanical compression (6.4 vs. 
10 16-0 kg/mm2). 

Route and frequency of test article administration 

Subcutaneous injection of the tablets. 

15 Test system 

Landrace x Yorkshire pigs- 

Anlmal description 

Twenty-four (24) growing barrows pigs weighing 

20 35 kg at the time of purchase. 
Ration 

Commercial feed concentrate (18% minimum) pro- 
tein offered ad libitum. 

25 

Experimental design 

Twenty-four (24) pigs will be randomly distrib- 
uted into 3 experimental groups (n = 8 pigs/group). 
Group 1 Control 
30 Group 2 (Hexenoyl trans-3)o hGRF (1-29) NH2, 

14 mg, compressed tablet A 
Group 3 (Hexenoyl trans-3)o hGRF (1-29) NHgr 

14 mg, compressed tablet B 
The tablets were surgically subcutaneously 
3 5 inserted following pig light anesthesia. 

Blood samples for IGF- I measurement were col- 
lected daily, from 2 days before to 14 days after tab- 
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lets implantation and finally at 40 days post-implanta- 
tion . Blood sampl s were allowed to clot at +4^C, 
Serum were harvested by centrif ugation, stored at -20 
and assayed for IGF-I. 
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The results shown in Table 1 demonstrate that 
IGF-I levels did not vary significantly over the study 
period in the control group. In contrast, it is 
increased over basal values (day 1: pre-implantation ) , 
5 this increase being statistically significant from day 
3 to day 14 following implantation of the GRF tablets - 
The IGF-I increase ranged from 24% to 42% in the group 
injected with preparation A {14mg GRF; 6.4 kg/mm^) and 
from 25% to 43% in the group injected with preparation 
10 B (14mg GRF; 16.0 kg/mm^) between day 3 and 16 over day 
1. No difference was observed between both GRF-treated 
groups, indicating that both compression intensities 
tested (6.4 vs. 16.0 kg/mm2) ^ere equally effective in 
providing a slow releasing formulation for GRF. 

Finally, on day 40 following implantation, IGF-I 
levels were returned to pre-implantation levels in both 
GRF groups - 

While the invention has been described in con- 
nection with specific embodiments thereof, it will be 

20 understood that it is capable of further modifications 
and this application is intended to cover any varia- 
tions, uses, or adaptations of the invention following, 
in general, the principles of the invention and 
including such departures from the present disclosure 

25 as come within known or customary practice within the 
art to which the invention pertains and as may be 
applied to the essential features hereinbefore set 
forth, and as follows in the scope of the appended 
claims . 
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SEQUENCE LISTING 
(1) GENERAL INFORMATION 
(i) APPLICANT: Th6ra technologies Inc. 

(ii) TITLE OF THE INVENTION: LONG-ACTING GALENICAL FORMULATION 

FOR GRF PEPTIDES 

(iii) NUMBER OF SEQUENCES: 2 

(iv) CORRESPONDENCE ADDRESS : 

<A) ADDRESSEE: SWABEY OGILVY RENAULT 

(B) STREET: 1981 McGill College Ave. - Suite 1600 

iC) CITY: Montreal 

(D) STATE: QC 

(E) COUNTRY: Canada 

(F) ZIP: H3A 2Y3 

(v) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Diskette 

(B) COMPUTER: IBM Coznpatible 

(C) OPERATING SYSTEM: DOS 

(D) SOFTWARE: FastSEQ for Windows Version 2.0 

(vi) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER: 

(B) FILING DATE: 
<C) CLASSIFICATION: 

(vii) PRIOR APPLICATION DATA: 

(A) APPLICATION NUMBER: 08/661,329 * 

(B) FILING DATE: 14-JUN-1996 



(viii) ATTORNEY/AGENT INFORMATION: 

(A) NAME: C6te, France 

(B) REGISTRATION NUMBER: 4166 

<C) REFERENCE/DOCKET NUMBER: 12411-lOPCT 

(ix) TELECC»<MUNICATION INFORMATION: 

(A) TELEPHONE: 514 845-7126 

(B) TELEFAX: 514 288-8389 

(C) TELEX: 



(2) INFORMATION FOR SEQ ID N0:1: 

(i) SEQUENCE CHARACTERISTICS; 

(A) LENGTH: 44 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 



wo 97/48412 



- 14 - 



PCT/CA97/00349 



(xi) SEQUENCE DESCRIPTION: 5EQ ID NO:l: 

V 

Tyr Ala Asp Ala lie Phe Thr Asn Ser Tyr Arg Lys Val Leu Gly Gin 

15 10 15 

Leu Ser Ala Arg Lys Leu Leu Gin Aap lie Met Ser Arg Gin Gin Gly 

20 25 30 

Glu Ser Asn Gin Glu Arg Gly Ala Arg Ala Arg Leu 
35 40 

(2) INFORMATION FOR SEQ ID NO: 2: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 29 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 

Tyr Ala Aap Ala lie Phe Thr Asn Ser Tyr Arg Lys Val Leu Gly Gin 

15 10 15 

Leu Ser Ala Arg Lys Leu Leu Gin Asp lie Met Ser Arg 
20 25 
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WE CIAIM ; 

1. A long-acting galenical formulation of GRF pep- 
tides, pro-GRF and/or analogs thereof which comprises 
about 1 to about 100 mg of a GRF peptide, fragment or 
analog thereof pressed from about 1 to about 100 kg/mm^ 
in a tablet for parenteral administration, whereby 
these GRF pepKdes"""are released^]^^ is 
eroded. 

2. The formulation of claim 1, wherein the tablet 
is pressed from about 2 to about 10 kg/mm^. 

3. The formulation of claim 1, wherein the tablet 
has a cylindrical shape with a diameter between 0.5 mm 
to about 6 mm and a length between 2 mm to about 40 mm. 

4. The formulation of claim 1, wherein the dosage 
is from about 4 to about 40 mg of GRF peptides. 
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fiUngdite 

"L* dooumant artiish may thmw doufati en priority daim(a) or 
whioh i» oitad to aalibliih tha ptMioation data of another 
otation or other w^maai maaon (at tpaoAed) 

*0* doo um ent raferring to an oral diaotoaum, uaa, aiNbtion or 
ether maane 

*P* dooument pubftthed prior to the mtemabenal fifing date but 



*r liiar dooumant puMtahed after the intafnatienaifiing data 
orpriMity data «id not in oonfid with tha appkoation but 
oiladtoundaratandmaprinaiplaarthaory undartyvig tha 



'X* doeumeRlflrparttoularmt«vanoa:lheelaimed inventiott 
eannotbooonaidarad novel or oannolbaeonildamd to 
kiralM an invanthm atop when tha dooument ti takanalona 

*Y* doouimnt of pattioutar rafavanoe; the etalmed bvenbon 

oannelbaoonaklamd to fawolva an imrentfva atapwhenihe 
dooumant la oombinad wih one or mora other auchdoeu- 
mento, auoh eombnabon being obvioua to a pareon cklled 
in tha art 
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